which was presumed to contain a basic sugar moiety. The disaccharide resisted further methanolysis but liberated L-alanine (IX) on vigorous aqueous acid hydrolysis. N-Acetylation of VIII followed by heating with methanolic hydrogen chloride afforded methyl n-galactoside (X) which was identified by TLC, GLC and specific rotation. The presumed basic sugar moiety was not isolated in the above acid hydrolysis studies.
On treatment with 0.1 N H2SO4 in methanol, IIb was hydrolyzed to yield a new UV-absorbing fragment (IIIb) and tetrasaccharide IV, the latter being identical with that obtained from Ila. Thus, the structural difference between la and Ib was found to reside only in the chromophoric aglycone moiety.
Structures of 111a and 111b
The basic aglycone IIIa was obtained as a crystalline hydrochloride (C,8H;2N,O2.3HC1) and gave a positive reaction with ferric chloride. The UV spectrum of IIIa exhibited a maximum at 252 urn in water and in 0.1 N HCI, and the absorption underwent a bathochromic shift to 289 nm in 0.1 N NaOH.
As shown in Fig. 1 , the PMR spectrum of IIIa displayed 10 higher-field and 12 lower-field methylene protons along with four aromatic (AB quartet) protons. Acid hydrolysis of IIIa in 6 N HCI yielded a UV-absorbing acidic compound (XI, C7H6O3) and a strongly basic amine (XIIa, C,,H2SN4). From its UV (A 252 nm) and IR spectra, XI was proved to be p-hydroxybenzoic acid. The tetrahydrochloride of XIIa was isolated as fine needles and showed physicochemical properties similar to those of spermidine or spermine. The PMR spectrum of XIIa indicated an asymmetric structure and the presence of six C-CH2-N and five C-CH,C groups. The mass spectrum (MS) of Xlla included the molecular ion at m/z 216 and prominent fragment ions (m/z 172, 158 , 101, 87) produced by ,3-cleavages.
These data suggested XIIa to be 1,13-diamino-4,9-diazatridecane, a novel compound , and the structure was proven by the following synthesis: utilizing the method of KUTTAN2), two molecules of 4-amino- propylamine group of XIIa was acylated with XI ( Fig. 2) .
The physico-chemical properties of IIIb (C14H23N3O2), the aglycone of Ib, were similar to those of IIIc. Upon acid hydrolysis, IIIb yielded XI and spermidine (XIIb). The MS and CMR of HIb indicated that XI was also linked to the aminopropyl site of XIIb.
The structures of XIIa and XIIb assigned above were supported by microbiological transformation using spermidine oxidase3). Upon incubation with the enzyme preparation of Serratia marcescens, Structure of VII
The neutral sugar fragment, VII (C,H14O,), was separated by silica gel chromatography into two anomers, VIIa and VIlb. Both anomers exhibited one C-CH3 group in their PMR spectrum and an (MT1)+ ion peak at m/z 179, indicating that they were methyl glycosides of 6-deoxyhexose. The magnitude of coupling constants observed for the anomeric protons (J1_2=2.0 Hz for VIIa and 4.6 Hz for VIIb) and for the Ca proton (J4_5=3.3 Hz for VIIa and 4.0 Hz for VIIb) suggested an ido or a talo pyranoside configuration for VII. Eventually, Vila was identified as methyl 6-deoxy-(3-L-idopyranoside4) by direct comparison with an authentic sample, and hence VIIb was the a-anomer.
Since VII was not formed when Ia was hydrolyzed, VII arises by catalytic hydrogenation of the CH2=C< group of Ia. Thus the antecedent structure for VII in Ia was concluded to be 6-deoxy-Dxylo-hex-5-enose (XIII). It has been reported 4) that catalytic reduction of 6-deoxy-a-D-xylo-hex-5-enopyranoside gave 6-deoxy-L-idose predominantly along with a small amount of 6-deoxy-D-glucose, while reduction of the /3-anomer of the enopyranoside afforded 6-deoxy-D-glucose as a major product'). 
Discussion
Glysperins A, B and C are a new class of antibiotic with a glycobenzoyl-polyamine structure and several unusual constituents. The occurrence of 2,4-diamino-2,4,6-trideoxy-D-galactose was recently reported in the polysaccharide of Streptococcus pneutnoniae0 and Shigella sonnei"). Glysperins A and B contained 6-deoxy-D-xylo-hex-5-enose, which is the first reported instance of its occurrence in nature although its synthesis has been reported4). The polyamine component of glysperins A and C, 1,13-diamino-4,9-diazatridecanc, is a hitherto undescribed compound.
Glysperins are, in some respects, structurally related to the glycocinnamoylspermidine antibiotics, LL-BM 123 N and 710), which are produced by Nocardia species"). However, the two groups of antibiotics differ in both the chromophore and sugar components. Glysperins do not contain ureido and guanidino groups which are present in the LL-BM 123 antibiotics.
Experimental UV spectra were determined on a Shimadzu UV-200 spectrophotometer and IR spectra on a 3ASCO IRA-1 spectrometer. Optical rotational values were measured by use of a JASCO DIP-140 automatic polarimeter. PMR spectra were recorded on a JEOL C-60-HL, a Hitachi 90 MHz or Varian HR-220 apparatus using tetramethylsilane (TMS) as internal or external (in case of D2O) references. CMR spectra were determined on a Varian FT-80A apparatus operated in FouRIER transform system. Mass spectra were measured on a Hitachi RMU-6MG mass spectrometer modified with an in-beam/ direct inlet ion source. Thin-layer chromatography (TLC) was performed on silica gel plates (Kieselgel 60 F.,,,,) using the solvent systems shown below.
Hydrogenation of glysperin A (Ia)-Isolation of IIa A solution of Ia (1.3 g) in 100 ml of 50% aqueous EtOH was hydrogenated over Pt02 (560 mg) at 41 p.s.i. in a Parr apparatus for 18 hours. The catalyst was removed by filtration and the filtrate was evaporated in vacuo. The residual solid was loaded on a column of Amberlite CG-50 (NH,', ¢ 1. MeOH -100,, AcONH,, Methanolysis of VI-Isolation of VIIa, VIIb, VIII and XIV A solution of VI (440 mg) in 40 ml of 0.5 N H2SO4 -MeOH was heated under reflux for one hour. After being neutralized with Amberlite IR-45 (OH-), the solution was evaporated to give an amorphous solid which was applied to a column of Amberlite CG-50 (NH4+, ci 2.0 x 30 cm). Development of the column with water afforded neutral sugar VII (anomeric mixture, 84 mg); VIII (285 mg) was then eluted with 0.05 N NH4OH. Sugar VII (80 mg) was chromatographed on silica-gel (¢ 1.8 x 46 cm) using CHCI3 -MeOH (98: 2) as eluant. The course of elution was monitored by a DAP test and TLC (SD-108); appropriate fractions were combined and concentrated to give VIIb (18 mg), Vila (20 mg) and a trace amount of XIV (2 mg IIlb (10 mg) was hydrolyzed with 6 N HCI at 120°C for 16 hours and the hydrolyzate worked up as above to yield XI (2 mg) and Xlllb hydrochloride (3 mg). Xllb: TLC: Rf 0.11 (S-102). Identified as spermidine hydrochloride by IR spectrum and TLC.
Preparation of 1,13-diamino-4,9-diazatridecane 4-Benzyloxycarbonyl(Cbz)-aminobutyri acid (7.12 g) and N-hydroxysuccinimide (NOS, 3.45 g) were condensed in the presence of dicyclohexylcarbodiimide (6.19 g) in 120 ml of ethyl acetate at 5'C to yield 4-Cbz-aminobutyryl-NOS (12.12 g ).
An ethanol solution of the active ester (6.0 g) was poured into 15 N NH,OH at -3°C to deposit 2.89 g of 4-Cbz-aminobutyramide as colorless needles, m.p. 132 -135°C. Hydrogenolysis of the amide (2.48 g) in the presence 10 % palladium on charcoal in 75 % aqueous EtOH gave a quantitative yield of deblocked amide which was coupled with 6 g of 4-Cbz-aminobutyryl-NOS to afford 4-(4'-Cbz-aminobutyramido)butyramide, 2.14g. M.p. 172-173'C. This compound was hydrogenated with 10 palladium on charcoal to yield free diamide. The amide (1.03 g) was treated with 3-Cbz-aminopropionyl-NOS (1.76 g) in 50 ml of dimethylformamide at 25°C. The reaction solution was concentrated to 10 ml in vacuo and diluted with 40 ml of 0.5 N NaOH to precipitate 4- Periodate oxidation of XVII-Isolation of XVIIIa A solution of XVII (420 mg) and NaIO4 (340 mg, 1.6 equivalent) in 100 ml of 0.1 M sodium acetate buffer (pH 4.6) was stirred for 24 hours at 20 -25°C. After excess periodate was decomposed with ethylene glycol (30 mg), the solution was acidified to pH 3.0 and allowed to stand for 2 hours at 25°C. The mixture was filtered, neutralized with Amberlite IR-45 (OH-) and evaporated to leave a sticky solid which was applied on a column of Diaion HP-20(o 1.0 x45 cm). After inorganic materials were washed out with water, the fractions containing the sugar fragments were eluted with 50% MeOH. Concentration of the fractions gave 315 mg of amorphous solid. The sugar was heated at 72-75'C for 2 hours with 7.8 ml of benzyl alcohol containing 2 ° hydrogen chloride. Addition of Et2O to the mixture gave 277 mg of benzyl glycoside as a white powder.
A solution of glycoside (80 mg) in acetic anhydride (1 nil) and pyridine (2 nil) was kept at 20 -25°C for 72 hours. Evaporation of the mixture afforded a syrupy residue which was taken up in CHC13 (50 ml). The solution was washed with water, dried and concentrated to yield 84 mg of white powder. This was chromatographed on silica gel in a 1.0 ;x 50 cm column using CHCI3 with increasing proportion of EtOH as eluants. Isolation of XX and XXI A mixture of la (1.02 g), acetic anhydride (0.57 nil) and anhydrous methanol (50 ml) was stirred for 3 hours. The solution was evaporated to yield 950 mg of N-pentaacetyl-Ia. To a dimethylformamide solution (30 nil) of the acetate (610 mg), 1.32 g of sodium hydride was added and the mixture was stirred at 48 " 52°C for one hour under a nitrogen atomosphere. Methyl iodine (24 g) was added dropwise to the solution at 0°C and the stirring was continued overnight at room temperature. 
